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(54) Gas burner 

(57) A gas burner comprising a burner housing (1) 
having a mounting flange (2) by means of which the gas 
burner can be mounted on a heating boiler, the burner 
housing defining at least a part of a channel (K), into 
which channel a gas supply (6) and a combustion air 
supply (7) open, the gas burnerfurther comprising a gas 
supply control valve (8) and a fan (10) for the forced sup- 



ply of combustion air to the channel, the gas burner fur- 
ther comprising a burner head mounted in/on a down- 
stream end (14) of the channel, said burner head (11) 
comprising a burner plate (1 1 b) arranged concentrically 
relative to the longitudinal center line of the channel and 
at least one burner ring arranged concentrically relative 
to the burner plate. 
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Description 

[0001] The invention relates to a gas burner compris- 
ing a burner housing having a mounting flange by 
means of which the gas burner can be mounted on a 
heating boiler, the burner housing defining a channel, 
into which channel a gas supply and a combustion air 
supply open, the gas burner further comprising a fan for 
the forced supply of combustion air to the channel. 
[0002] Such a gas burner, also referred to by the term 
'externally mounted burner', is known from EP-A-0 612 
959. It is a so-called modulable burner, since it cannot 
only burn on full load, but also on partial load, due to the 
presence of a gas control valve and an air control valve, 
if present, or due to the presence of a pneumatic and/ 
or electric gas/air mixture controller. The full-load capac- 
ity of the burners is generally within the range of about 
100 to 5000 kW. Such gas burners can be mounted on 
different types of heating boilers which are often pro- 
duced by different manufacturers. The gas burner are 
bought by a boiler manufacturer and mounted, by 
means of the mounting flange, on the boiler produced 
by the boiler manufacturer. This entails a specific prob- 
lem, viz. the burners must exhibit a good combustion 
process, at full load as well as partial load. 'Good com- 
bustion process' should be understood to mean a com- 
bustion process in which little NO x (less than 40 mg/m 3 
converted to 3% 0 2 ) and CO are produced and which, 
moreover, proceeds with the least noise production. An- 
other requirement that the heating boiler manufacturers 
impose on the burner, is that the burner be safe and that 
the risk of explosions be virtually nil. 
[0003] The burners hitherto available do not meet the 
above requirements and wishes. 
[0004] The object of the invention is to provide a gas 
burner which does meet the above requirements and 
wishes. 

[0005] To this end, according to the invention, the gas 
burner of the type described in the preamble is charac- 
terized by a burner head mounted in/on a downstream 
end of the channel, which burner head comprises a 
burner plate arranged concentrically relative to the lon- 
gitudinal center line of the channel and at least one burn- 
er ring arranged concentrically relative to the burner 
plate. 

[0006] Due to the presence of a thus designed burner 
head, an excellent combustion process is obtained 
which proceeds without resonance in various types of 
boilers. This is not only favorable for the combustion, 
the noise production of the burner is also minimized 
thereby. By means of the burner head provided with a 
burner plate and at least one burner ring arranged con- 
centrically relative to the burner plate, a very good, even 
flame is obtained which, moreover, is properly cooled at 
the flame root by the burner plate and the burner ring, 
yielding flue gases having a low NO x content. A signifi- 
cant advantage of such burner head is further that it can 
be manufactured in a highly economical manner. The 



burner head, i.e. the burner plate and the at least one 
burner ring, may be manufactured from any material that 
is resistant to a temperature of about 850°C. Preferably, 
it is a material of low heat conductivity and zero electric 

5 conductivity, and that can easily be machined. A rela- 
tively cheap material that can be used for this is an in- 
sulation material having ceramic fiber. 
[0007] In accordance with a further elaboration of the 
invention, it is particularly favorable if the burner ring 

10 and/or the burner plate comprise reduced pressure fac- 
es extending perpendicularly to the longitudinal center 
line of the channel. Such reduced pressure faces pro- 
vide a post-mixing of the combustion air with the gase- 
ous fuel and moreover contribute to a better flame sta- 

15 bility. 

[0008] In accordance with a further elaboration of the 
invention, it is particularly favorable if the gas burner 
comprises at least one rectangular gas chamber into 
which the gas supply opens, which gas chamber is ar- 
20 ranged downstream of the fan in the channel, while in 
the or each rectangular chamber there are provided gas 
supply openings extending substantially in a direction 
perpendicular to the longitudinal center line of the chan- 
nel. 

25 [0009] As the gas supply openings extend substan- 
tially perpendicularly to the flow direction in the channel, 
the static pressure on the gas supply openings is so 
slight, due to the high flow rate of the combustion air 
along the gas supply openings, that in spite of the low 

30 supply gas pressure, the required burner capacity is 
nevertheless realized. It is thus possible to connect the 
gas burner to a gas network with a gas pressure of about 
20 mbar. Because the gas/air mixture is formed only 
downstream of the fan, the chance of explosion caused 

35 by sparking in the fan is nil. After all, no combustible 
mixture is present at the fan. 

[0010] To promote the mixing even further, in accord- 
ance with a further elaboration of the invention, fixed 
blades may be provided in the channel, downstream of 
40 the at least one gas chamber and upstream of the burner 
head, which blades impart a swirling flow pattern to the 
gas/air mixture. 

[0011] Optionally, in accordance with a further elabo- 
ration of the invention, a pressure distributor may be pro- 

45 vided in the channel, downstream of the blades and up- 
stream of the burner head. With such a pressure distrib- 
utor, the rotation in the swirling flow of gas/air mixture is 
slowed down again, as a result of which the gas pres- 
sure is substantially equal over the entire surface area 

50 of the burner head, as intended, and not disturbed by 
the rotation in the flow of gas/air mixture. 
[0012] Further elaborations of the invention are de- 
scribed in the subclaims and will be clarified on the basis 
of an exemplary embodiment, with reference to the ac- 

55 companying drawings. In these drawings: 

Fig. 1 is a sectional view taken on the line l-l in Fig. 

2; 
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Fig. 2 is a front view of the burner shown in section 
in Fig. 1; 

Fig. 3 is a view perpendicular to the main surface 
of the burner head; and 

Fig. 4 is a sectional view taken on the line IV-IV of 
Fig. 3 of the burner head. 

[0013] The exemplary embodiment of a gas burner 
according to the invention shown in Figs. 1 and 2 com- 
prises a burner housing 1 having a mounting flange 2 
by means of which the gas burner can be mounted on 
a heating boiler. The burner housing 1 defines at least 
a part of a channel K, into which channel K a gas supply 
6 and a combustion air supply 7 open. In this exemplary 
embodiment, the gas burner further comprises a gas 
supply control valve 8 and a fan 1 0 for the forced supply 
of combustion air to the channel K. Further, the gas 
burner comprises a burner head 1 1 mounted in a down- 
stream end 14 of the channel K. The burner head 11 
comprises at least one burner ring lla, arranged concen- 
trically relative to the longitudinal center line of the chan- 
nel K, and a burner plate 11b arranged concentrically 
relative to the longitudinal center line, which burner plate 
in the present exemplary embodiment is circular. Down- 
stream of the fan 10, there are provided a number of 
rectangular gas chambers 21 in the channel K. Each 
rectangular gas chamber 21 is provided with gas supply 
openings 24 extending substantially in a direction per- 
pendicular to the longitudinal center line of the channel 
K. The gas chambers 21 are in fluid connection with the 
gas supply 6. Upstream of the gas supply openings 24, 
an air distribution plate (not shown) may be provided in 
the channel K, which air distribution plate is provided 
with a number of bores. These bores are preferably ar- 
ranged in such a manner that the combustion air flows 
neatly distributed along the rectangular gas chambers 
21. 

[0014] To obtain an even better mixing, blades 31 are 
provided in the channel K, downstream of the gas cham- 
bers 21 and upstream of the burner head 1 1 . Preferably, 
the fixedly arranged blades 31 include an angle of 60° 
with the longitudinal center line of the channel K. The 
blades 31 impart a rotating flow pattern to the gas/air 
mixture. To obtain an even pressure distribution over the 
entire surface area of the burner head 1 1 , there may also 
be provided a pressure distributor in the channel K, 
downstream of the blades 31 and upstream of the burn- 
er head 11. The pressure distributor may be designed 
as a number of cylinders of different diameters, ar- 
ranged concentrically relative to each other and to the 
longitudinal center line of the channel K. 
[0015] As is clearly shown in Figs. 1 and 2, in the 
present case, the fan 1 0 is designed as a radial impeller 
blade wheel 1 0 driven by a motor 28. The radial impeller 
blade wheel 10 is arranged in a volute 4 provided with 
a substantially cylindrical impeller chamber 16 having a 
substantially cylindrical chamber wall 1 7 and two facing 
end walls 18, 19. Connecting to the substantially cylin- 



drical chamber wall 17, at the location of a certain rota- 
tional position, is an output pipe 5 extending in tangential 
direction to the substantially cylindrical chamber wall 1 7. 
This output pipe 5 defines the upstream part of the chan- 

5 nel K. The end wall 1 8 is provided with a passage open- 
ing 20 located at the level of a rotational center line L of 
the radial impeller blade wheel 1 0. At the location of the 
passage opening 20 in the end wall 18, an input pipe 3 
is provided, extending substantially perpendicularly to 

10 the relevant end wall 18. The input pipe 3 defines the 
air supply 7. In the input pipe 3, an air supply control 
valve 9 is arranged. In the gas supply 6, defined by the 
gas supply pipe 23, the gas control valve 8, already 
mentioned, is arranged. Possibly with the interposition 

15 of a curve disk, the two control valves 8, 9 are intercon- 
nected via a system of rods 30, so that the positions of 
the air supply control valve 9 and the gas supply control 
valve 8 are always adjusted to each other. The position 
of the two valves 8, 9 is controlled by means of a servo- 

20 motor 29 controlling, for instance, the position of the 
curve disk. It is observed that the gas supply control 
valve 8, the air supply control valve 9, the system of rods 
30 and the servomotor 29 can be omitted if a pneumatic 
or electric gas/air mixture control is utilized. 

25 [0016] As mentioned hereinabove, a burner head 11 
is provided at the downstream end 14 of the channel K. 
The burner head 11 comprises a burner plate 11b and 
at least one burner ring lla which are each provided with 
reduced pressure faces 12 at an outer and, in so far 

30 present, an inner circumferential edge thereof. Prefera- 
bly, the burner head 11 is manufactured from readily 
processable material that is resistant to a temperature 
of at least about 850°C and that is of low heat conduc- 
tivity and zero electric conductivity. A material meeting 

35 these properties is, for instance, ceramic material. In the 
present exemplary embodiment, a material is used 
which is presently commercially available as insulation 
material provided with ceramic fiber. 
[0017] The reduced pressure faces 12 in fact serve 

40 as stop shoulder for the gas/air mixture flowing past. 
When the gas/air mixture touches the reduced pressure 
faces 1 2, it is caused to swirl. In addition, at the location 
of the reduced pressure faces 12, the gas/air mixture 
acquires a higher flow rate. This rate drops immediately 

45 after the reduced pressure faces 1 2 have been passed. 
After that, the gas/air mixture stabilizes on the down- 
stream side of the reduced pressure faces 12 of the at 
least one burner ring 1 1 a and the burner plate 1 1 b. Due 
to this stabilization, a highly stable flame is obtained 

so without this flame being "blown off". The reduced pres- 
sure faces 12 also effect a certain after-mixing of the 
gas/air mixture, to produce a very low NO x emission. It 
is necessary that the open passage between the burner 
ring(s) and the burner plate be chosen correctly, so that 

55 the flow rate of the gas/air mixture is under all conditions 
greater than the combustion rate of the gas used, to pre- 
vent flame flashback. Hence, the open passage, i.e. the 
available flow-through area, can vary with the gas used. 
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A higher combustion rate of the gas used requires a 
smaller open passage. The flow resistance of a thus de- 
signed burner head 11 is such that a fan 10 of conven- 
tional capacity can be employed. 
[0018] It is further observed that in the present exem- 
plary embodiment, the channel K is bounded by different 
parts. For instance, the burner housing 1 comprises a 
swivel flange 26. Due to the presence of this swivel 
flange 26, the fan 10 with the volute 4 can be folded 
away, allowing a maintenance mechanic access to the 
interior of the channel K, for cleaning or otherwise serv- 
icing or replacing the gas chambers 21 , the blades 31 , 
the air distribution plate 1 3, if any, and the inside of the 
burner head 11 . 

[001 9] It is understood that the invention is not limited 
to the exemplary embodiment described, but that vari- 
ous modifications are possible within the framework of 
the invention. 



Claims 

1 . A gas burner comprising a burner housing (1 ) hav- 
ing a mounting flange (2) by means of which the gas 
burner can be mounted on a heating boiler, the 
burner housing (1 ) defining at least a part of a chan- 
nel (K), into which channel (K) a gas supply (6) and 
a combustion air supply (7) open, the gas burner 
further comprising a fan (10) for the forced supply 
of combustion air to the channel (K), characterized 
by a burner head (11) mounted in/on a downstream 
end (14) of the channel (K), said burner head (11) 
comprising a burner plate (11b) arranged concen- 
trically relative to the longitudinal center line of the 
channel (K) and at least one burner ring (11a) ar- 
ranged concentrically relative to the burner plate 
(11b). 

2. A gas burner according to claim 1 , characterized in 
that the burner ring (lla) and/or the burner plate 
(11b) comprise reduced pressure faces (12) ex- 
tending perpendicularly to a longitudinal center line 
of the channel (K). 

3. A gas burner according to claim 1 or 2, character- 
ized by at least one rectangular gas chamber (21) 
into which the gas supply (6) opens, said gas cham- 
ber (21 ) being arranged downstream of the fan (10) 
in the channel (K), gas supply openings (24) being 
provided in the or each rectangular gas chamber 
(21) which extend substantially in a direction per- 
pendicular to the longitudinal center line of the 
channel (K). 

4. A gas burner according to claim 3, characterized in 
that upstream of the gas supply openings (24) in the 
channel (K) an airdistribution plate (1 3) is arranged, 
provided with a number of bores provided in such a 



manner that the combustion air passes the gas sup- 
ply openings (24) with proper distribution in the 
channel (K). 

s 5. A gas burner according to claim 3 or 4, character- 
ized in that downstream of the at least one gas 
chamber (21 ) and upstream of the burner head (1 1 ), 
blades (31) are provided in the channel (K) which 
impart a rotating flow pattern to the gas/air mixture. 

10 

6. A gas burner according to claim 5, characterized in 
that downstream of the blades (31 ) and upstream 
of the burner head (11), a pressure distributor is pro- 
vided in the channel (K). 

15 

7. A gas burner according to claim 6, characterized in 
that the pressure distributor is designed as a 
number of cylinders of different diameters, arranged 
concentrically relative to each other and to the lon- 

20 gitudinal center line of the channel (K). 

8. A gas burner according to any one of the preceding 
claims, characterized in that the burner head (1 1 ) is 
manufactured from a readily processable material 

25 which is resistant to a temperature of at least about 
850°C and which is of low heat conductivity and of 
zero electric conductivity. 

9. A gas burner according to any one of the preceding 
30 claims, characterized in that the burner head (1 1 ) is 

manufactured from ceramic material. 

10. A gas burner according to claim 8, characterized in 
that the burner head (11) is manufactured from in- 

35 sulation material having a ceramic fiber. 

11. A gas burner according to any one of the preceding 
claims, characterized in that the fan (1 0) is provided 
with a radial impeller blade wheel (10) arranged in 

40 a volute (4), said volute (4) comprising a substan- 
tially cylindrical impeller chamber (16) having a sub- 
stantially cylindrical chamber wall (17) and two fac- 
ing end walls (1 8, 1 9), while to the substantially cy- 
lindrical chamber wall (17), at the location of a cer- 

45 tain rotational position, an output pipe (5) connects, 
extending in tangential direction to the substantially 
cylindrical chamber wall (17) and bounding a part 
of the channel, one of the facing end walls (18, 1 9) 
being provided with a passage opening (20) located 

so at the level of a rotational center line (L) of the radial 
impeller blade wheel (10), an input pipe (3) being 
provided at the location of the passage opening (20) 
in the end wall (18), said input pipe (3) extending 
substantially perpendicularly to the relevant end 

S5 wall (1 8) and defining the combustion air supply (7). 
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